





INTRODUCTION

In general, the shoreline at Indiana Dunes
National Lakeshore naturally functions as a
dynamic environment. A dynamically stable
shoreline is one that has experienced either
minor or no positioning changes over along
period of time (i.e., 50 years or greater). Wave
action maintains the beach profile by
supplying and collecting sediment along the
shoreline. Wind action and major storm
events work in conjunction with lake
processes to create the dune complex. As
dunal succession is wind driven, the presence
or absence of vegetation on the dune face can
influence the speed at which the dunes move.
Vegetation established on a dune reduces the
amount of sediment blown away by wind
action, thus slowing down the movement of
the dune. With the introduction of urban
development along the lakeshore came
disruptions to the intricate coastal processes
of Lake Michigan’s southern shoreline. This
Shoreline Restoration and Management Plan /
Final Environmental Impact Statement (EIS)
addresses the restoration of certain natural
processes within the context of a modified
system. The proposed alternatives represent
the range of possible actions the park is
considering, consistent with NPS policy,
Indiana Dunes National Lakeshore’s purpose,
and the interest of the public. The alternatives
have been designed to be implemented at
specific areas of the shoreline during
approximately the next 20 years. Full
implementation would require cooperation
and coordination between local, state, and
federal agencies. In addition, the plan
anticipates that these alternative actions
would be implemented in all reaches of the
project area at the same time, rather than only
in one reach at one time.

As discussed in detail below, alternative A is a
continuation of current management practices
and is included as the baseline for comparing
the consequences of each alternative.
Alternatives B through D represent variations
of beach nourishment activities. Alternatives
B-1 and B-5 include beach nourishment using
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material trucked to the shoreline from an
upland source in one- and five-year
frequencies, respectively. Beach nourishment
via dredged materials in one- and five-year
frequencies is proposed under alternatives
C-1 and C-5, respectively. Alternative D
outlines nourishment activities achieved
through a permanent bypass system. The use
of a submerged cobble berm in conjunction
with annual nourishment is discussed as
alternative E. Finally, a hybrid of alternatives
C-1, B-1, and E, which includes annual beach
nourishment with a mix of small natural stone,
dredged sediment, and coarse upland material
at the shoreline, is discussed as alternative F.

It is important to include terrestrial
management practices when discussing
shoreline restoration alternatives, as terrestrial
and aquatic habitats are directly affected by
similar processes. For example, dune-
stabilizing vegetation historically present
along the beach has been trampled, thus
disrupting the delicate balance of dune
formation processes. As the park is a popular
destination for millions of people, the impacts
of human actions on the natural resources of
the park are ever present. The purpose of
terrestrial management actions in the park is
resource protection. Actions that could
introduce nonnative invasive species are
constantly present as visitors arrive by foot, in
vehicles, and by train and bring pets and
materials into the park. Habitat for
endangered and threatened species and
species of concern becomes more at risk as
recreational uses of the park for activities such
as hiking, cross-country skiing, snowshoeing,
and horseback riding have extended further
into the fall and winter seasons,






portion of the project area and includes a
shipping harbor. Harbor structures associated
with this property extend into Lake Michigan,
creating a sediment accretion area to the east,
and an erosion area at Portage Lakefront and
Riverwalk. Each of these areas exhibit the
extreme effects of interruption to the littoral
drift along the park shoreline; therefore, it is
important to focus restoration efforts in these
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Project Area Definition

areas, provide beach nourishment material,
and provide conditions for distribution of the
nourishment material via natural lake
processes to the extent possible. This plan
assumes that these restoration efforts would
be implemented in both reaches 1 and 3 at the
same time in order to best mimic natural
dynamics.












ALTERNATIVES DEVELOPMENT PROCESS

TECHNICAL ANALYSIS

In September and October 2010, NPS park
staff and consultant engineers and scientists
observed and documented the existing
shoreline conditions. Photographs and limited
measurements were taken. In addition, a
review of various reports and other
documents focused on local conditions of
Lake Michigan’s southern shoreline was
conducted to gather information on coastal
processes, shoreline evolution, sediment
sampling and analysis, dredging, and beach
nourishment history. Additional information
regarding this literature review is provided in
Appendix C: Technical References.

The technical analyses completed for the
project area are described below.

Shoreline Evolution

Analysis of the shoreline from 1951-1952 to
2010 was conducted to quantify long-term
changes in shoreline position as depicted on
Figure 2-2: Shoreline Comparison. The 1950
aerial year was chosen as representative of the
pre-harbor conditions and represents the
baseline shoreline “natural” conditions. This
analysis considered the dredging and beach
nourishment events in the project area that
took place during this timeframe. The
shoreline initially was divided into reaches
based on areas of general accretion, erosion,
and dynamically stable areas. The long-term
highest erosion rates along the lakeshore were
calculated at Mount Baldy (4.5 feet per year
[ft./yr.]), and at Portage Lakefront and
Riverwalk (2.7 ft./yr.). The highest accretion
rates were identified at the Burns
International Harbor East Fillet Beach (7.6
ft./yr.) and at the Gary-U.S. Steel Harbor East
Fillet Beach (5.1 ft./yr.). These areas are
depicted in Figure 2-3: Shoreline Erosion and
Accretion Zones. Additional detailed
information is provided in Appendix C:
Technical References.
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Water Level and Wave Climate

A probability analysis of recorded water levels
and computer modeling of the Lake Michigan
wave climate was conducted. This analysis
provided useful data for formulating
conceptual design alternatives and other
details such as the required beach fill
materials, slope and extents, and
location/water depths for placement. The
stability of beach nourishment would be
directly affected over the plan’s life by the
water levels and storm events. The 100-year
storm event was selected as the conceptual
design condition for the shoreline
improvements, along with a lake level of
584.7 feet (+7.2 feet International Great Lakes
Low Water Datum IGLD85). Wave height is
controlled by water depth. For example, a
maximum wave height of 10.7 feet at a
reference 6-foot water depth (at Low Water
Datum, or total water depth of 13.2 feet at
design condition) was calculated.

Longshore Sediment Transport

Waves breaking along the shoreline and the
wave-induced currents generate movement of
beach sediment known as longshore transport
or littoral transport. Sediment movement
along the shoreline is referred to as littoral
drift and is expressed in yd’ per year.
Longshore sediment transport primarily
consists of sediment suspended within the
water column. Based on the variability of wind
and wave directions, sediment transport is
often reported as a net volume indicating the
sum of all transport values directions (positive
and negative). Longshore transport can be
interrupted/impacted by coastal structures
extending into the lake, which can block
sediment transport.

A two-dimensional numerical model
(COSMOS) was used to calculate sediment
transport rates along the shoreline at selected
intervals of 1.25 miles for current and historic






























impacted by the implementation of the
preferred alternatives, and that the beach
nourishment activities are meeting the goals of
the plan. This adaptive process would allow
the National Park Service to evaluate the
relative success of the actions and to suggest
changes in the amount and/or frequency of
beach nourishment to ensure that the integrity
of the shoreline system is preserved and that
the effects of the beach nourishment are
positive, while allowing for resource
protection and a continued high quality visitor
experience.
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Alternatives Development Process


















SHORELINE AND BEACH COMPLEX, REACHES 1 AND 2

The Indiana Dunes National Lakeshore
shoreline within reach 1 is experiencing a high
rate of erosion. The sandy substrate at the
base of Mount Baldy has eroded away,
exposing a clay layer that is now being
undercut. The shoreline within reach 2 is
considered dynamically stable, which means it
has experienced little to no long-term
changes. This stretch of shoreline contains
sensitive aquatic and terrestrial habitats and is
frequented by threatened and endangered
species and species of concern. The natural
processes of Lake Michigan have sustained
the areas within reach 2; therefore, it is
assumed that no direct sediment nourishment
would be conducted in reach 2. The actions
taken under the alternatives for reach 1 would
also impact the shoreline in reach 2 (and a
portion of reach 3), providing additional
sediment as the nourishment material would
travel downdrift via wave action and induced
currents.

Proposed management actions related to
terrestrial management would be conducted
in conjunction with the shoreline and beach
complex alternatives presented for reach 1.

ALTERNATIVE A: NO-ACTION

Under the no-action alternative, the National
Park Service would continue current
management practices and for the foreseeable
future, there would be no new actions taken
to restore the park shoreline. Alternative A
establishes a baseline for evaluating changes
and impacts under the other action
alternatives.

Since 1974 the COE has conducted beach
nourishment within reach 1 on an intermittent
basis. Nourishment was made available
through specific funding obtained from
Congress and given to the COE to implement,
but there was no program funding for routine
nourishment along the shoreline. Between
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1974 and 2008, approximately 1 million yd® of
sediment, an annual average of approximately
31,500 yd’, has been placed along the
shoreline at Crescent Dune. The sediment
placed has been mined from a permitted
upland borrow site and transported to the
lakeshore by truck. An access road has been
constructed at the eastern end of Indiana
Dunes National Lakeshore to facilitate
placement of the upland material. There is no
known designated funding source for
additional nourishment activities, but the no-
action alternative assumes some sort of
intermittent nourishment over the next
several years at about the same rate asin
previous years.

The sediment (coarse material) chosen for the
COE nourishment program was selected to
increase retention time, but was not
compatible with native materials and was not
of sufficient quantity to offset the continuing
erosion in reach 1. Under the no-action
alternative, an estimated average quantity of
31,500 yd® of sediment is to be placed annually
in reach 1. This quantity of sediment
represents a fraction of the calculated

105,000 yd’ of sediment budget deficit asa
result of sediment trapped updrift of the
Michigan City Harbor. Over the course of the
20)-year timeframe of this plan, actions
associated with the no-action alternative
would allow for placement of approximately
630,000 yd3 of material from upland sources.
The estimated calculated sediment budget
deficit for the same timeframe is
approximately 2.1 million yd’.

Despite nourishment efforts, erosion would
continue along the easternmost end of the
park shoreline under the no-action alternative
as the quantity of material currently being
placed is insufficient relative to the calculated
sediment budget. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts the no-action alternative. The Net
Present Value (NPV) cost of the current



CHAPTER 2: THE ALTERNATIVES

nourishment activities under alternative A is
estimated to be approximately $9.5 million
over the 20-year lifetime of this plan.

ALTERNATIVE B-1: BEACH
NOURISHMENT VIA UPLAND
SOURCES, ANNUAL FREQUENCY

Under alternative B-1, there would be an
increase in the annual quantity of sediment
placed at Crescent Dune to account for the
calculated sediment budget deficit. A total of
136,500 yd3 of nourishment material would be
mined and placed on the beach each year from
a permitted upland source. This quantity is the
total calculated sediment budget for reach 1
(the net sediment deficit is 105,000 yd’,
obtained by subtracting the annual long-term
average beach nourishment). The material
would be transported to Indiana Dunes
National Lakeshore via truck, using the
existing access road on the eastern end of the
park, and would be dispersed along the
shoreline with heavy equipment. With the
exception of the quantity of sediment placed,
activities would be conducted in a manner
similar to the current beach nourishment
program conducted by the COE. The
placement of the sediment on the beach in
reach 1 would take approximately four
months to complete every year. The
placement of the nourishment material would
be conducted during a time of year deemed
appropriate to minimize impacts on both
natural resources and visitors of the park.
Figure 2-4: Alternatives for Shoreline and
Beach Complex, Reaches 1 and 2, depicts
alternative B-1.

The implementation of the actions associated
with alternative B-1 would maintain the
current shoreline position as the calculated
sediment budget deficit would be fulfilled.
Additional sediment placed on the beach
would result in an initial increase in beach
width at the base of Mount Baldy. The 136,500
yd’ of sediment would be sufficient to prevent
additional erosion of the current shoreline for
one year, as natural wave action and storm
events would continue to erode the sediment
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after placement. The shorelines downdrift of
Mount Baldy would receive an infusion of
sediment following the material placement at
Crescent Dune, thus affecting not only reach
1, but reach 2 and a portion of reach 3 as well.

The sediment used for beach nourishment
would be selected to be compatible with
native site sediment, meaning similar in terms
of color, shape, size, mineralogy, compaction,
organic content, and texture. Any beach
nourishment material would be free of
harmful chemical contaminants, trash, debris,
and large pieces of organic material. The total
estimated NPV cost of implementing
alternative B-1 would be approximately

$43.8 million over the 20-year lifetime of this
plan.

ALTERNATIVE B-5: BEACH
NOURISHMENT VIA UPLAND
SOURCES, FIVE-YEAR FREQUENCY

Under alternative B-5, the amount of
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Rather than conducting annual nourishment
activities as proposed under alternative B-1,
the actions associated with alternative B-5
would place a total of 682,500 yd’ of sediment
inreach 1 every five years. As under
alternative B-1, the nourishment material
would be mined from a permitted upland
source, transported to the park via truck, and
dispersed along the shoreline with heavy
equipment. With the exception of the quantity
of sediment placed, activities would be
conducted in a manner similar to the current
beach nourishment program conducted by the
COE. The placement of sediment on the
beach in reach 1 would take approximately
18 months to complete every five years. Due
to the sediment volume and duration of the
placement activities, mitigation measures,
which would include restricting access to the
beach for approximately 18 months every five
years, would be required to protect natural
resources and to maintain the safety of park
visitors and employees.



As is the case under alternative B-1, the
implementation of the actions associated with
alternative B-5 would maintain the current
shoreline position, as the calculated sediment
budget deficit would be fulfilled. Additional
sediment placed on the beach would result in
an initial increase in beach width at the base of
Mount Baldy. The 682,500 yd® of sediment
would be sufficient to prevent additional
erosion of the current shoreline for up to five
years, as natural wave action and storm events
would continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would also receive
an infusion of sediment following the material
placement at Crescent Dune, thus affecting
not only reach 1, but reach 2 and a portion of
reach 3, as well.

The sediment used for beach nourishment
would be compatible with native site
sediment, meaning similar in terms of color,
shape, size, mineralogy, compaction, organic
content, and texture. Any beach nourishment
material should be free of harmful chemical
contaminants, trash, debris, or large pieces of
organic material. The total estimated NPV
cost of implementing alternative B-5 would be
approximately $35.5 million over the 20-year
lifetime of this plan.

ALTERNATIVE C-1: BEACH
NOURISHMENT VIA DREDGED
SOURCES, ANNUAL FREQUENCY

Under alternative C-1, the amount of
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Sediment would be dredged from an updrift
location. The specific location of the dredging
source would be determined during the
permitting process, in coordination with
IDNR and based on consultation with local
stakeholders and engineering constraints. A
total of 136,500 yd’ of sediment would be
placed annually on the beach inreach 1 to
account for the calculated sediment budget
deficit. The placement of sediment on the
beach in reach 1 would take approximately
two months to complete every year.
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Shoreline and Beach Complex, Reaches 1 and 2

As previously mentioned in the discussion of
alternative B-1, the implementation of
alternative C-1 would maintain the current
shoreline position as the calculated sediment
budget deficit would be fulfilled. Additional
sediment placed on the beach would resultin
an initial increase in beach width at the
placement area. The 136,500 yd” of sediment
would be sufficient to prevent additional
erosion of the current shoreline for up to one
year on average, as natural wave action and
storm events would continue to erode the
sediment after placement. The shorelines
downdrift of Mount Baldy subsequently
would receive an infusion of sediment
following the material placement at Crescent
Dune, thus affecting not only reach 1, but
reach 2 and a portion of reach 3, as well.
Figure 2-4: Alternatives for Shoreline and
Beach Complex, Reaches 1 and 2, depicts
alternative C-1.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is east, updrift, of the Michigan City
Harbor structure, and the native site (i.e., the
site that would provide sediment similar in
terms of color, shape, size, mineralogy,
compaction, organic content, and texture to
the existing beach sediment) for proposed
nourishment is located to the west, downdrift,
of the Michigan City Harbor approximately
1.5 miles at Mount Baldy. Sediment samples
used to characterize both borrow and
nourishment locations were collected from
the beach/shoreline area at or immediately
adjacent to each location and are
representative of that material (NPS 2011b).
The sediment located in the borrow site for
reach 1 was similar in color to the material at
the native site, and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011). The
specific source location of the nourishment
material would be determined in coordination
with IDNR prior to implementation of a
proposed alternative.
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It is anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. Based on the short travel
distance from Michigan City to the eastern
end of reach 1, as well as the cost of removing
and placing the sediment, it is estimated that
alternative C-1 would be less expensive to
implement and maintain than alternatives B-1
and B-5. The total estimated NPV cost of
implementing alternative C-1 would be
approximately $22.9 million over the 20-year
lifetime of this plan.

ALTERNATIVE C-5: BEACH
NOURISHMENT VIA DREDGED
SOURCES, FIVE-YEAR FREQUENCY

The actions proposed under alternative C-5
include a beach nourishment program using
sediment dredged from an updrift location.
The specific location of the dredging source
would be determined during the permitting
process, based on coordination with IDNR
and in consultation with local stakeholders
and engineering constraints. A total of
682,500 yd’ of sediment would be placed
every five years on the beach in reach 1 under
this alternative to account for the calculated
sediment budget deficit. The placement of
sediment on the beach in reach 1 would take
approximately 10 months to complete every
five years.

The implementation of alternative C-5 would
maintain the current shoreline profile as the
calculated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
682,500 yd3 of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to five years on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would receive an
infusion of sediment following the material
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placement at Crescent Dune, thus affecting
not only reach 1, but reach 2 and a portion of
reach 3, as well. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts alternative C-5.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is east, updrift, of the Michigan City
Harbor structure, and the native site for
proposed nourishment is located to the west,
downdrift of the Michigan City Harbor
approximately 1.5 miles at Mount Baldy.
Sediment samples used to characterize both
borrow and nourishment locations were
collected from the beach/shoreline area at or
immediately adjacent to each location and are
representative of that material (NPS 2011b).
The sediment located in the borrow site for
reach 1 was similar in color to the material at
the native site and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011). The
specific source location of the nourishment
material would be determined in coordination
with IDNR prior to implementation of a
proposed alternative.

It is anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. Based on the short travel
distance from Michigan City to the eastern
end of reach 1, the cost of removing and
placing the sediment, and the reduced
frequency of nourishment as compared to
alternative C-1, it is estimated that the actions
associated with alternative C-5 would be less
expensive to implement and maintain than the
previously described alternatives. The total
estimated NPV cost of implementing
alternative C-5 would be approximately

$18.6 million over the 20-year lifetime of this
plan.









ALTERNATIVE D: BEACH
NOURISHMENT VIA PERMANENT
BYPASS SYSTEM

Under alternative D, the amount of sediment
material deposited in reach 1 would fulfill the
calculated sediment budget deficit. Under
alternative D, a permanent bypass system
would be constructed and operated to
transport sediment from updrift of the
Michigan City Harbor to reach 1. On average,
atotal of 136,500 yd’ of sediment would be
bypassed annually to account for the
calculated sediment budget deficit. A
sediment trap would be created by initially
dredging a quantity of sediment (to be
determined) near the Michigan City Marina,
at the end of the east jetty. An additional
rubble-mound jetty modification could be
required to develop an efficient sediment trap.
This bypass system would be constructed
along the lake bottom, around or under the
existing harbor structures. Once the bypass
system was constructed and operational, some
annual maintenance would be required.

A system of pump and lift stations would
hydraulically pump the 136,500 yd® of
sediment to the downdrift shoreline and place
it on the beach at Crescent Dune. Heavy
equipment would disperse the sediment along
the shoreline to create the desired beach grade
to mimic natural conditions. The hydraulically
placed sediment would be sufficient to
maintain the current shoreline profile as the
calculated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
136,500 yd® of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to one year on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Mount Baldy subsequently would receive an
infusion of sediment following the placement
of nourishment material at Crescent Dune,
thus affecting not only reach 1, but reach 2
and a portion of reach 3, as well.

Shoreline and Beach Complex, Reaches 1 and 2

As sediment is transported from the Michigan
City Harbor vicinity to reach 1, the storage
capacity of the east beach fillet would
increase. Sedimentation in the federal
navigation channel between the east pier of
the Michigan City Harbor and the offshore
breakwater would decrease slightly, resulting
in a reduction in dredging requirements. The
National Park Service would coordinate with
stakeholders in order to implement this
alternative. Additional analysis and
compliance would be necessary prior to
implementation of the actions associated with
alternative D. The cost of implementing the
actions associated with alternative D include
the initial construction of the permanent
bypass system, as well as maintenance and
operation of the system over the 20-year
lifetime of this plan. Implementing

alternative D has a NPV cost of approximately
$35.4 million. Figure 2-4: Alternatives for
Shoreline and Beach Complex, Reaches 1 and
2, depicts alternative D.

ALTERNATIVE E: SUBMERGED COBBLE
BERM AND BEACH NOURISHMENT,
ANNUAL FREQUENCY

Under alternative E, the amount of sediment
material deposited in reach 1 would fulfill the
calculated sediment budget deficit. Under this
alternative, a submerged cobble berm would
be constructed parallel to the shoreline in
approximately 10 feet of water depth at low
water datum, between the western terminus of
the Northern Indiana Public Service
Company (NIPSCO) seawall and the eastern
terminus of reach 2. The submerged cobble
berm would be used in conjunction with a
beach nourishment program to restore reach
1 of Indiana Dunes National Lakeshore. The
objectives of constructing the submerged
cobble berm would be to stabilize the
shoreline downdrift of the Michigan City
Harbor by reducing the quantity of sediment
needed for beach nourishment, to enhance
aquatic habitat by diversifying the nearshore
substrate, and to improve shoreline protection
during storm events.
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A quantity of up to 102,400 yd’ of sediment
obtained from a dredged source would be
hydraulically placed on the beach in reach 1
annually to provide nourishment and
protection of the shoreline. The source
location of the nourishment material would be
determined in coordination with IDNR in
areas of accretion so that dredging activities
would not disturb areas of equilibrium. The
submerged cobble berm would be comprised
of appropriate-sized aggregate material from
local glacial deposits which would dissipate
over time via natural coastal processes such as
wave action and storm events. This dispersion
process would take up to five years, after
which the aggregate material would cover the
clay lakebed, protecting it against further
down-cutting (process of deepening of the
nearshore area due to wave scour). The length
of time necessary for breakdown of the
submerged cobble berm would depend largely
on the final design, including the size of the
aggregate material used, and also future lake
processes (e.g., frequency and intensity of
storm events). Until the aggregate material
dissipates, the submerged cobble berm would
temporarily present a possible safety concern
to vessels traveling near the shoreline. Signs
would be installed to warn the public of
potential hazards. Over time, the submerged
cobble berm would have a natural appearance
and would not adversely alter the viewshed
from elevated heights. Based on the offshore
location, which would be along the existing
10-foot water depth contour, the submerged
cobble berm would not present safety
concerns for beach users.

The potential effectiveness of a submerged
cobble berm has been analyzed in previous
physical and numerical modeling studies
(Baird 2000). Various dimensions and sizes of
aggregate material were tested. Based on the
results of the investigations, a 2- to 9-inch
diameter aggregate submerged cobble berm
placed at 10 feet below low water datum with
a crest approximately 4 feet below low water
datum was identified as a feasible conceptual
design to be considered. Some cobbles would
get pushed landward toward the beach;
however, most of the berm material would
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remain offshore of the 5-foot to 6.5-foot
contour from the beach, and the area from the
shore to this contour would remain generally
free of cobbles.

The submerged cobble berm proposed under
alternative E would reduce shoreline erosion
by breaking wave energy in the nearshore,
thus allowing for greater sediment retention
along the beach (Baird 2000). As previously
described, the submerged cobble berm would
break down over time and become part of the
shoreline sediment mix. As a result, a reduced
guantity of beach nourishment would be
required to fulfill the calculated sediment
budget deficit (25% material reduction over
the projected life of the berm). The specific
reduced quantity of sediment needed in
conjunction with the submerged cobble berm
has not been calculated; however, the amount
would be determined with additional analysis
prior to implementation of the actions
associated with alternative E.

The total estimated cost of implementing
alternative E would be approximately

$24.8 million over the 20-year lifetime of this
plan.

Additional analysis would be required prior to
implementation of the actions associated with
alternative E, particularly in the design phase.
Figure 2-5: Alternative E: Submerged Cobble
Berm and Beach Nourishment, Annual
Frequency for Reaches 1 and 2, depicts
alternative E.

ALTERNATIVE F: BEACH
NOURISHMENT, ANNUAL FREQUENCY
WITH A MIX OF SMALL NATURAL
STONE AT THE SHORELINE
(PREFERRED ALTERNATIVE)

Under alternative E, the amount of dredged
sediment material deposited in reach 1 would
fulfill the calculated sediment budget deficit.
Potential sources for dredge materials lack the
full spectrum of coarse sediment and stone
sizes (Simon et al. 2013) necessary to achieve
the desired grain size distribution in the



nourishment material. Therefore, under this
alternative an additional volume of small
native stones to the shoreline region would be
added to the dredged materials at the
shoreline. These small native stones would be
consistent in size and volume with those
presently found downdrift in the project’s
dynamically stable beach zones (Simon et al.
2013). The expectation would be that the
mineralogy, physical shape, and consistency
of these small native stones would be
indistinguishable from the existing pebbles
and small flat stones found along the
shoreline.

Sediment would be dredged from an updrift
location. The specific location of the dredging
source would be determined during the
permitting process, in coordination with
IDNR and based on consultation with local
stakeholders and engineering constraints. It is
anticipated that the nourishment material
would be placed by hydraulically pumping a
sediment/water slurry onto the beach. Heavy
equipment would then be used to distribute
the sediment, creating the appropriate grade
along the shoreline. The placement of
dredged sediment would slowly widen the
beach. Native stone would be brought to the
site by truck and placed close to the water’s
edge and mixed with hydraulically delivered
sand. Wave action, particularly high wave
events, would mix and distribute the sediment
and stone along the shoreline. It is expected
that a portion of the placed coarse material
could migrate in the nearshore area.

The combination of dredged and trucked in
materials would be used to nourish the beach
and restore reach 1 of Indiana Dunes National
Lakeshore. The objectives of adding the native
stone to the nourishment materials would be
to stabilize the shoreline downdrift of the
Michigan City Harbor by providing a more
erosion resistant component and to enhance
aquatic habitat by diversifying the nearshore
substrate consistent with dynamically stable
reaches.

63

Shoreline and Beach Complex, Reaches 1 and 2

A quantity up to 86,000 yd’ of fine and
medium sands would be hydraulically
dredged and placed on the beach in reach 1 to
protect the shoreline. Additional fractions of
coarse upland material and small native stones
(up to 51,000 yd’ combined) would be added
to the sediment nourishment. The total
quantity of Erovided beach nourishment
(136,500 yd’) would be sufficient to fulfill the
calculated sediment deficit in reach 1 and to
maintain the existing shoreline position for
one year. Using an adaptive management
strategy, reach 1 would be monitored annually
to determine if the desired mix of sediment
and stone has been achieved (Morris ef al.
2014; Morris and Eshlemen 2011). Because
natural stone would not move downdrift as
fast as sand, the addition of small native stones
would cease once the desired natural
condition is achieved. If monitoring shows
that a substantial percentage of the stone has
moved out of the system, more stone could be
added as conditions warrant in later years.
The combination of stone, coarse upland
material, and dredged sediment would reduce
shoreline erosion by providing a mix that is
consistent with dynamically stable shoreline
materials more resistant to wave energy.

The total estimated cost of implementing
alternative F would be approximately

$26.0 million over the 20-year lifetime of this
plan.












SHORELINE AND BEACH COMPLEX, REACHES 3 AND 4

Reach 3 of the park shoreline encompasses
areas of both accretion and accelerated
erosion. This disproportionate distribution of
sediment is the result of interruptions to the
littoral drift. In addition to the industrial and
navigational harbors along Lake Michigan’s
southern shoreline, several sections of beach
have been reinforced with hardened
structures.

The park shoreline within reach 4 is
considered dynamically stable. Therefore, it is
assumed that no beach nourishment would be
needed to allow natural lake processes to
continue unassisted. The actions proposed
under the action alternatives for reach 3
would impact the shoreline in reach 4, and
provide additional sediment as the
nourishment material would travel downdrift
via natural lake processes.

ALTERNATIVE A: NO-ACTION

Under the no-action alternative, the National
Park Service would continue current
management practices. There would be no
additional actions taken to restore the park
shoreline.

The shoreline along the western portion of
reach 3 is armored by approximately

2,100 linear feet of vertical steel sheet piling,
an additional 1,500 linear feet of vertical steel
sheet piling with toe stone, and 580 feet of
stone revetment, which protects an industrial
complex (see Figure 2-6: Alternatives for
Shoreline and Beach Complex, Reaches 3 and
4). Approximately 120 linear feet of shoreline
within this reach is unarmored and
representative of the natural open shoreline
appearance.

Severe storm events, including those
documented in 1998 and 2010, have resulted
in substantial shoreline erosion and structural
damages to the protection structures in front
of the Town of Ogden Dunes. Even during
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times of low lake levels, this portion of the
shoreline is comprised of a very narrow beach.
Severe erosion would be expected to continue
in this area, ultimately affecting the dune
habitat immediately south of the beach.

Due to a high rate of accretion on the updrift
side of the Burns International Harbor
(NIPSCO/Bailly intake area), maintenance
dredging needs to be performed. The Burns
International Harbor has been subject to
maintenance dredging to maintain a safe
navigation depth in the federal channels. A
summary of the dredging performed in these
three areas is presented below.

The area around the NIPSCO/Bailly intake
has been dredged to a depth of 21 feet at low
water datum by NIPSCO (1980 to 1999), and
by the COE (2006 to 2009). Between 1999 and
2006, no dredging occurred around this
intake. For several reasons, the maintenance
program has been irregular, making planning
predictions of future dredging a challenge.
From 2006 through 2009, an average annual
quantity of 118,000 yd® was removed from the
intake area and placed in the nearshore in
front of Ogden Dunes.

The Burns International Harbor dredging
records (1985, 2000, and 2009) indicate
approximately 282,000 yd® of dredged
sediment was placed on the beach to the west
of the harbor breakwater (1985, 2000) as well
as in the nearshore area of Ogden Dunes
(2009). Historic dredging records for the
Burns International Harbor between 1986 and
2009 indicate that a total of 537,000 yd’ of
sediment was dredged and disposed in
open-water, offshore of the harbor.

On a long-term annual average basis between
1986 and 2009, approximately 74,000 yd® were
placed at Ogden Dunes in the nearshore area.
It is assumed that this volume represents the
baseline condition and future quantity to be
placed annually. The nearshore nourishment
in front of Ogden Dunes began in 1986 and
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accretion grows, so too would the need for
maintenance dredging for the federal channel.
Implications for the long-term shoreline
placement of dredged sediment on the beach
are unknown; however, additional analysis
would be conducted in a later phase of the
planning process.

The implementation of the actions associated
with alternative C-5 would maintain the
current shoreline position as the estimated
sediment budget deficit would be fulfilled.
Additional sediment placed on the beach
would result in an initial increase in beach
width at the placement area. The 370,000 yd’
of sediment would be sufficient to prevent
additional erosion of the current shoreline for
up to five years on average, as natural wave
action and storm events would continue to
erode the sediment after placement. The
shoreline downdrift of Portage Lakefront and
Riverwalk subsequently would receive an
infusion of sediment following the material
placement, thus affecting not only reach 3, but
reach 4, as well. Figure 2-7: Alternative C-5
Beach Nourishment via Dredged Sources,
Five-Year Frequency for Reaches 3 and 4,
depicts alternative C-5.

Sediment compatibility between the proposed
borrow material and the native beach were
assessed by comparing grain size distribution
curves. A potential location within the
lakeshore where beach nourishment is
proposed is northeast of the Port of Indiana in
and the native site for proposed nourishment
is located to the west, downdrift,
approximately 3.5 miles at Portage Lakefront
and Riverwalk. Sediment samples used to
characterize both borrow and nourishment
locations were collected from the
beach/shoreline area at or immediately
adjacent to each location and are
representative of that material (NPS 2011c).
The sediment located in the borrow site for
reach 3 was similar in color to the material at
the native site and no substantial levels of
contaminants were present in the borrow
materials (Simon and Morris 2011).
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Under alternative C-5, the dredged material
would be placed directly on the beach,
thereby increasing the sediment retention
time at the placement location and the
efficiency of shoreline protection. The
nourishment material would be placed by
hydraulically pumping a sediment/water
slurry onto the beach. Heavy equipment
would then be used to distribute the sediment,
creating the appropriate grade along the
shoreline. Within reach 3, it is estimated that
the actions associated with alternative C-5
would be less expensive to implement and
maintain than alternative C-1. The total
estimated NPV cost of implementing
alternative C-5 would be approximately
$20.3 million over the 20-year lifetime of this
plan.

ALTERNATIVE D: BEACH
NOURISHMENT VIA PERMANENT
BYPASS SYSTEM

Under alternative D, the amount of sediment
material deposited in reach 3 would fulfill the
estimated sediment budget deficit. A
permanent bypass system would be
constructed and operated under this
alternative to transport sediment from updrift
of the NIPSCO/Bailly complex to Portage
Lakefront and Riverwalk. A total of 74,000 yd’
of sediment would be bypassed annually to
account for the estimated sediment budget
deficit. A sediment trap would be created by
initially dredging a quantity of sediment (to be
determined) east of the NIPSCO intake. An
additional rubble-mound jetty modification
could be required to develop an efficient
sediment trap. The permanent bypass system
would be constructed along the lake bottom,
around the existing harbor structures. After
the permanent bypass system was constructed
and operational, some annual maintenance
would be required.

Under alternative D, a permanent bypass
system of pump and lift stations would
hydraulically pump the 74,000 yd® of sediment
to the downdrift shoreline and place it on the
beach in the vicinity of Portage Lakefront and



Riverwalk. Heavy equipment would disperse
the sediment along the shoreline to create the
appropriate beach grade. The hydraulically
placed sediment would be sufficient to
maintain the current shoreline position as the
estimated sediment budget deficit would be
fulfilled. Additional sediment placed on the
beach would result in an initial increase in
beach width at the placement area. The
74,000 yd’ of sediment would be sufficient to
prevent additional erosion of the current
shoreline for up to one year on average, as
natural wave action and storm events would
continue to erode the sediment after
placement. The shorelines downdrift of
Portage Lakefront and Riverwalk
subsequently would receive an infusion of
sediment following the placement of
nourishment material, thus affecting not only
reach 3, but reach 4, as well.

As sediment was transported from the
NIPSCO/Bailly complex to Portage Lakefront

73

Shoreline and Beach Complex, Reaches 3 and 4

and Riverwalk via the permanent bypass
system, the storage capacity of the east beach
fillet would increase. Under alternative D,
there would be an increase in the beach
nourishment material retention time. A target
of 74,000 yd’ of material would be bypassed
annually; however, the actual volume would
fluctuate based on natural factors, such as
sediment supply and the local wave climate.
Additional analysis and compliance would be
necessary prior to implementation of the
actions associated with alternative D.

The costs of implementing the actions
associated with alternative D would include
the initial construction of the permanent
bypass system as well as maintenance and
operation of the system over the 20-year
lifetime of this plan. Alternative D would cost
approximately §23.3 million to implement.
Figure 2-6: Alternatives for Shoreline and
Beach Complex, Reaches 3 and 4, depicts
alternative D.
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highly erodible dune slopes, have been
affected. These social trails are accelerating
erosion and habitat degradation while serving
as pathways for nonnative invasive plant
species. As visitor use increases, so does the
trampling of native vegetation.

The park currently utilizes management tools
such as closing trails, developing new trails,
realigning trails, fencing, signs,
ticketing/fining, and visitor education to
manage anthropogenic influences.

FOREDUNE AND DUNE COMPLEX,
REACH 1

Mount Baldy, located at the eastern terminus
of reach 1, is one of the most popular and
highly visited dunes in the park. It is best
characterized by stabilized dune forests with a
degraded and highly eroded foredune
complex. The beach width is relatively narrow
in this area compared to other reaches. Mount
Baldy has gone through drastic changes
recently. The dune is moving landward and
burying leeward trees and herbaceous
vegetation. The erosion is in large part caused
by off-trail anthropogenic disturbances, loss
of dune vegetation, and a sediment supply
deficit (Dillon 2011). Over the last several
years, park officials at Indiana Dunes National
Lakeshore have noted that Mount Baldy has
begun moving inland at an alarming pace. Left
unchecked, the dune could start to cover over
its own parking lot in as few as seven years.
The reason for the increased movement seems
to be a combination of too little dune grass on
top of Mount Baldy and too many people
climbing its southern slope. The lack of dune
grass, also known as Marram grass, allows the
wind to more easily move the sediment. In
addition, every footstep up and down the
dune helps push sediment down the steeper
southern slope toward the parking lot while
also killing off Marram grass attempting to
take root.

Crescent Dune is located directly behind the
revetment wall at the eastern terminus of
reach 1, and demonstrates moderate floristic
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quality compared to the other pannes at the
West Beach and Miller units. The National
Park Service has documented numerous
species of special concern at this panne,
including five stated-listed plant species. See
Appendix D: Species Lists, for additional
information on these species.

The western terminus of reach 1, defined by
East Lakefront Drive and the rock revetments,
has been infested with nonnative trees such as
Siberian elm (Ulmus pumila) and black locust
(Robinia pseudoacacia). This stretch of
beach/foredune demonstrates the lowest
floristic quality and poorest characteristic
plant assemblages for the foredune complex
in the project area.

Current Management Actions

Sensitive Habitat Restoration. Sensitive
habitat restoration includes: preserving the
panne by maintaining natural processes and
providing nonnative invasive species
management; restoring the foredune and dune
complex by stabilizing select areas of eroded
dunes with native vegetation; and fencing off
highly eroded and environmentally sensitive
areas on Mount Baldy and revegetating with
American beachgrass (Ammophila
breviligulata).

Invasive Vegetation Management.
Invasive vegetation management includes:
managing sand ryegrass (Leymius arenarius)
and spotted knapweed (Centaurea maculosa)
in the foredune complex; managing purple
loosestrife (Lythrum salicaria), common reed
(Phragmites australis), and hybrid cattail
(Typha x glauca) in the panne; and managing
some woody invasive vegetation such as
Siberian elm, black locust, and tree-of-heaven
(Ailanthus altissima).

Anthropogenic Influence. Management of
anthropogenic influences includes: protecting
the leeward slope of Mount Baldy by installing
fencing; maintaining an appropriate
designated route to and from Mount Baldy
from the parking lot; reducing social trails;









Proposed Management Actions

Sensitive Habitat Restoration. Proposed
management of sensitive habitat restoration
includes continued current management
actions in addition to restoring the foredune
and dune complex by stabilizing select areas
of eroded dunes with native vegetation, and
preserving existing ecological conditions by
sustaining natural coastal processes.

Invasive Vegetation Management.
Proposed invasive vegetation management
includes continued current management
actions in addition to implementation of an
early detection and rapid response program
and protocols, and implementation of
integrated pest management strategies.

Anthropogenic Influence. Proposed
management of anthropogenic influences
includes the continuation of current
management actions in addition to reducing
social trails and other anthropogenic
influences on the foredune complex.

FOREDUNE AND DUNE COMPLEX,
REACH 4

The foredune complex is generally more
extensive in reach 4, compared to the
stabilized, closed-canopy structure of the
dune forests in reaches 1 and 2. Reach 4
subsequently supports a dynamically stable
foredune complex. The foredune complex at
the Miller unit is interrupted by leeward
pannes and aquatic plant communities. The
largest concentration of high quality pannes in
the project area is located within West Beach.
Beach pea restoration and reintroduction has
also occurred in the foredune complex at the
Miller unit.

West Beach is one of the most popular and
highly visited entry points in the park.
Numerous social trails extend from the
parking lots to the beach. These trails traverse
through sensitive habitat within the foredune
complex.
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Foredune and Dune Complex

Common reed, purple loosestrife, and white
cattail (Typha glauca) are among the greatest
concerns to the pannes in reach 4. The
foredune complex is being invaded by sand
ryegrass, spotted knapweed, and nonnative
bush honeysuckle (Lonicera sp.). Yellow
sweet clover and prairie sunflower nonnative
invasive plant species are also invading the
roadside and parking lot edges at West Beach.

Current Management Actions

Sensitive Habitat Restoration. Sensitive
habitat restoration includes the preservation
of the pannes at the West Beach and Miller
units by managing nonnative invasive plant
species, targeting purple loosestrife, common
reed, and hybrid cattail.

Invasive Vegetation Management.
Invasive vegetation management includes
managing existing nonnative invasive plant
species. Targets include: common reed, purple
loosestrife, and white cattail in the pannes;
sand ryegrass on the beach and foredunes;
and yellow sweet clover and prairie sunflower.
Current management also includes the
mapping and monitoring of treated nonnative
invasive plant species.

Anthropogenic Influence. Management of
anthropogenic influences includes providing
education and outreach to visitors.

Proposed Management Actions

Sensitive Habitat Restoration. Proposed
management of sensitive habitat restoration
includes continued current management
actions in addition to restoring the foredune
and dune complex by stabilizing select areas
of eroded dunes with native vegetation, and
fencing off highly eroded and environmental
sensitive areas in the foredune complex to
allow for ecological recovery of natural
communities.
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inexperienced swimmers to waters deeper
than they would typically enter. The
permanent submerged structures would also
pose a safety concern to recreational boaters
traveling near the shoreline. Despite the
additional signs that would have been used to
warn the public and boaters about the safety
issue, as the crest of the structures would be
approximately two to four feet above the
LWD, the potential for accidents would have
persisted.
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In addition to the concerns associated with
the beach profile and safety, the permanent
structures associated with this alternative
would also impact the visitor’s viewshed.
While the berms would have been constructed
beneath the water surface, they would have
been seen from elevated heights. Due to the
expected impacts of implementing the
permanent structures, this alternative was
dismissed from further consideration in
reach 3.



NATIONAL PARK SERVICE PREFERRED ALTERNATIVES

During the Choosing by Advantages process
(previously described under “Choosing by
Advantage Process” section) attributes, or
characteristics, of each alternative were used
to identify the alternatives that provide the
National Park Service and the public the
greatest advantage for the most reasonable
cost. These advantages were the largest
determining considerations in identifying the
agency’s preferred alternatives. Overall, the
draft preferred alternatives provide the
National Park Service with the greatest overall
benefits at the most reasonable cost.

The National Park Service identified
alternative E (Submerged Cobble Berm and
Beach Nourishment, Annual Frequency) for
reaches 1 and 2, and alternative C-5 (Beach
Nourishment via Dredged Sources, Five-Year
Frequency) for reaches 3 and 4, as the
agency’s draft preferred alternatives. These
alternatives provide the best combination of
strategies to protect the park’s unique
resources and visitor experience, while
improving the park’s operational sustainability
within each reach. These alternatives also
offer advantages to the neighboring
communities. Actions under alternative E in
reaches 1 and 2 provide for the greatest level
of beach nourishment and habitat
opportunities for desired native species.
Actions under alternative C-5 in reaches 3 and
4 provide the best, and most cost-efficient
method of foredune creation, and the greatest
level of protection from major storm events.

However, public comment on the plan / draft
EIS (July 2012) was extensive and ranged from
support for the goals of the project to
concerns about a number of aspects of the
draft alternatives. The public was generally
supportive of beach nourishment, but there
was consistent, negative response to the
proposed cobble berm in alternative E
(preferred in the draft EIS) and the large
volume of nourishment material associated
with alternative C-5 (draft preferred
alternatives).
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While the potential impacts of the submerged
cobble berm were addressed in the draft EIS,
the public concern was such that the National
Park Service chose to review the array of
alternatives to determine the feasibility of
both satisfying public concern and achieving
the project goals through the development of
anew hybrid alternative.

For Reaches 1 and 2 seven alternatives were
initially developed including the no-action
alternative. The only variation between the
alternatives are in the consistency of the
aggregate (sediment/rock), frequency of
placement, and method of placement.
Therefore a new hybrid alternative that
incorporates desired aspects of multiple
alternatives which would meet park purposes
and objectives, yet addresses public concern
with the draft preferred alternative E was
developed.

The selection of alternative E was primarily
due to the added benefits provided by the
additional rock materials for both armoring
the clay lakebed and providing a native range
of substrate materials (sediment, gravel, rock)
to promote a more natural ecologically diverse
and sustainable shoreline and not necessarily
the method of placement. Therefore, a new
hybrid alternative which incorporates the full
range of natural sediment aggregate using an
approach other than the submerged cobble
berm would still achieve the same objectives
and provide the best combination of strategies
to protect the lakeshore’s unique resources
and visitor experience, while satisfying public
concerns.

As a result of public concern with the five-year
beach nourishment volume in alternative C-5
for reaches 3 and 4 (draft preferred
alternative), the National Park Service
changed the preferred alternative in reaches 3
and 4 to alternative C-1. This alternative both
achieves the project goals and satisfies public
concerns.



ENVIRONMENTALLY PREFERABLE ALTERNATIVES

The National Park Service is required to
identify the environmentally preferable
alternative in its NEPA documents for public
review and comment. Guidance from the
Council on Environmental Quality (CEQ)
“Forty Most Asked Questions,”(Q6a) defines
the environmentally preferable alternative as
“the alternative that causes the least damage to
the biological and physical environment; it
also means the alternative which best protects,
preserves, and enhances historic, cultural, and
natural resources” (46 Federal Register 18026,
Q6a). It should be noted that there is no
requirement that the environmentally
preferable alternative and the NPS preferred
alternative be the same. The National Park
Service has identified alternative E
(Submerged Cobble Berm and Beach
Nourishment, Annual Frequency) for reaches
1 and 2, and alternative C-5 (Beach
Nourishment via Dredged Sources, Five-Year
Frequency) for reaches 3 and 4, as the
environmentally preferable alternatives. These
differ from the preferred alternatives selected
in the plan / final EIS, which achieve the
project goals and also satisfy public concerns.

In analyzing the impacts to natural resources,
as summarized in tables 2-3 and 2-4, all action
alternatives would benefit coastal processes.
There would be adverse effects on aquatic
fauna, terrestrial habitat, threatened and
endangered species and species of concern,
and the soundscape as a result of activities
associated with the placement of nourishment
material. The duration and intensity of these
effects would vary depending on the source of
the nourishment materials (i.e., upland or
dredged) and the volume of nourishment
material proposed under each alternative.
Compared to the other alternatives, the NPS
environmentally preferable alternatives would
have similar adverse impacts on resources in
the project area. Under alternative E in
reaches 1 and 2, effects on all resources would
be no greater than moderate adverse. Under
alternative C-5 in reaches 3 and 4, effects
would be no greater than short-term,
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moderate and adverse on all resources except
aquatic fauna. There would be long-term,
moderate to major, adverse impacts on
aquatic fauna as fish would be displaced
during nourishment activities, and fish life
cycles would be interrupted. In addition, the
larger footprint of the placement area under
alternative C-5 in reaches 3 and 4 (when
compared to the other action alternatives)
would result in burial of benthic communities
along most of reach 3. However, under all the
action alternatives, the impacted resources
(e.g., coastal processes, aquatic fauna,
terrestrial habitat, threatened and endangered
species and species of concern, and
soundscape) would benefit in the long-term
from the reduction of severe shoreline and
beach erosion and the creation of a more
natural ecosystem of shoreline vegetation and
foredune and dune complexes and processes,

Among all action alternatives considered, the
NPS environmentally preferable alternatives
offer a high level of protection of natural
resources along the shoreline. As a result,
implementation of the NPS environmentally
preferable alternatives would better mimic
natural shoreline processes, and better protect
the beach, foredunes, and dunes from erosion,
and would better support the development of
foredunes and dunes than under the
no-action alternatives. The implementation of
alternative E for reaches 1 and 2 would also
provide potential habitat opportunities for
desired native aquatic and terrestrial species
to a greater degree than the other alternatives.
The implementation of alternative C-5 in
reaches 3 and 4 would provide the greatest
potential for foredune creation and the
greatest protection from major storm events
when compared to the other alternatives. In
addition, under both of the NPS
environmentally preferable alternatives, the
National Park Service would integrate
resource protection and education with an
appropriate range of visitor uses. For these
reasons, alternative E for reaches 1 and 2 and
alternative C-5 for reaches 3 and 4 are the



Environmentally Preferable Alternatives

environmentally preferable alternatives. These
alternatives best protect, preserve, and
enhance natural resources and natural
processes in the park.
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HOW ALTERNATIVES MEET OBJECTIVES

All action alternatives selected for analysis
must meet all objectives to a large degree. The
action alternatives must also address the
stated purpose of taking action and resolve
the need for action; therefore, the alternatives
were individually assessed in light of how well
they would meet the objectives of this plan /
final EIS, which are stated in the “Purpose and
Need for Action” chapter. This process is the
foundation for determining the NPS preferred
alternative. Alternatives that did not meet the
objectives were not analyzed further (see the
“Actions and Alternatives Eliminated from
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Further Consideration” section of “The
Alternatives” chapter). Tables 2-2A and 2-2B:
Comparison of Alternatives, compares how
each of the alternatives described in “The
Alternatives” chapter would meet the
objectives of this plan. Table 2-3: Alternatives
Impacts Table, Reaches 1 and 2, and

Table 2-4: Alternatives Impacts Table,
Reaches 3 and 4 summarizes the impacts
under each alternative on each resource, as
described in the “Environmental
Consequences” chapter.
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